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Fig. 1 




Fig. 4 




Fig. 9 
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Examples of Optical Signal Formats 



- 

Principle 


Label Type 


Instrument 


UUa 

Status 




rULIIilLll DLMUO/ inM IULLO 
Cll IPA DTAnC/DADTIfl CC 

MAGNETIC BEADS/PARTICLES 
METAL BEADS/PARTICLES 
METAL COATED BEADS/PARTICLES 


SCATTEROMETRY 

i . . 


DEMONSTRATED 










OPTICAL 
ABSORPTION 


COLLOIDAL GOLD 
MAGNETIC BEADS 


REFLECTOMETRY 
PHOTOMETRY 


SCHEDULED 










CHANGE IN 

POLARIZATION 

STATE 


POLYMER BEADS 
SILICA BEADS 


ELLIPSOMETRY 

(WITH COMPENSATOR) 
POLARIMETRY 

(W/OUT COMPENSATOR) 


SCHEDULED 










CHANGE IN 

REFRACTIVE 

INDEX 


HIGH REFRACTIVE INDEX OR 
OPTICALLY ACTIVE MATERIALS 

* 


ELLIPSOMETRY 

(WITH COMPENSATOR) 
POLARIMETRY 

(W/OUT COMPENSATOR) 


SCHEDULED 










CHIRAL EFFECTS 


AZIO DYES 

CHIRAL COMPOUNDS 




ENVISIONED 










DIFFRACTION 
EFFECTS 


PATTERNED SURFACE 


INTERFEROMETRY 


ENVISIONED 










SPECTROSCOPIC 
EFFECTS 


WAVELENGTH 
SELECTIVE MATERIALS 


SPECTROMETER 


ENVISIONED 



FIG. 12 
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CO 










CO 
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Fig. 17 
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304 



FIG. 18 
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Fig. 19 
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INSTRUMENT SETUP 



OPTICAL SUBSYSTEM LOCATION 
(Z LOCATION) 



I 



LASER SUBSYSTEM POSITION 



LIGHT COLLECTION DEVICE 
INTEGRATION TIME 



I 



LIGHT COLLECTION 
DEVICE GAIN 



I 



TEST PIECE SUBSYSTEM 
X,Y MOVEMENT TO DESIRED POSITION 



504 



508 



512 



FIG. 22 
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TESTING 



LIGHT BEAM STRIKES TEST PIECE 
SPOT BEING TESTED 



I 



COLLECT IMAGE INFORMATION 
USING SCATTERED LIGHT 



I 



IMAGE PROCESSING 



570- 



I 



IMAGE ANALYSES 



518 



520 



530 



600 



DISPLAY RESULTS OF 
PROCESSING AND 
ANALYSIS 



COUNT PARTICLES RELATED TO 
PARTICULAR SUBSTANCE OF INTEREST 
FOR CURRENT SUB-SPOT 



604 



608 

HAVE 

PARTICLES BEEN COUNTED 
FOR ALL SUB-SPOTS RELATED TO 
PARTICULAR SUBSTANCE OF^ 
INTEREST 



N 



612 



NEXT SUBSPOT, 



m 



OF CURRENT SPOT 



Y 





SAVE PARTICLES COUNTED 
TO OUTPUT STORAGE 




^620 









TEST NEXT 








SAMPLE 



FIG. 23 
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IMAGE PROCESSING 



540 



548 



V 



INPUT VARIABLE VALUE X FOR 
POWER X AND POWER VX 



IMAGE INFORMATION/ 
DATA 



I 



LOOKUP TABLES (LUTs) 
APPLICATIONS 



544 



552 



THRESHOLDING 
(E.G HISTOGRAM) 



560 



OBTAIN THRESHOLD 
LOWER LIMIT FOR LIGHT 
INTENSITY 



564 



I 



PROVIDE THRESHOLD 
UPPER LIMIT FOR LIGHT 
INTENSITY 



.556 



I DISPLAY 
j THRESHOLDING 



FIG. 24 
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IMAGE ANALYSIS 



580 



MORPHOLOGY 



I 



LOWER LIMIT THRESHOLD AND UPPER 
LIMIT APPLIED FOR LIGHT INTENSITY 



588- 



SIZE FILTER1 



592 



I 



SIZE FILTER2 




584 



FIG. 25 



